sextuple DTL NAND gate 


technical data 91-214 WM 286G 


C29) integrated circuits 


Equivalent circuit General description 


The Westinghouse WM 286G sextuple DTL NAND 
gate package contains six independent inverter 
gates, each with a fan-in of one. The collectors of 
two or more of these inverters may be externally 
connected to obtain the NOR function as shown 


below. 
A 
A+B 
B 
NOR function 
Typical resistor values R, = 3.6KOQ Design features? 
a 6KO @® Fan-out 11 minimum 


® One-state noise margin 3.80 v minimum 

@® Zero-state noise margin 550 mv minimum 

® Switching time 32 ns maximum 

® Power consumption 9.5 mw maximum per gate 


Package 


G style FLAT-PAK 0.1 grams see 
Reliability assurance 


180 pe ane EVERY unit receives 
= | ae ® High temperature storage bake at 150°C 


— | te ® 3 cycles of thermal shock —65°C to +100°C 
® 30,000 G centrifuge 
® Gross and helium hermeticity tests 


o = 


Nee 
fs 


+ At Vcc = 6.0 v and at 25°C 


Dot indicates pin 1 
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| Electrical Characteristics 


Absolute maximum ratings© 


Parameter 


Symbol 


Supply voltage ............. 


+10 


Input voltage .............., +10@ volts 
Output voltage ............., +7@ volts 
Ambient storage temperature. . —65 to +175 5 © 
Ambient operating temperature. —55 to +125 °C 
Parameter Symbol Limit Values at temperature Units 
Static Electrical Characteristics for V-. — +6.0 volts 
Total power consumption, 50% duty cycle.... | P. mw 
per package mw 
Input current, input grounded.............. lin ma 
[Input voltage for O-state output, fan-out of six. | Vin/0 volts 
Input voltage for 1-state output, fan-out of one. | Vin/1 volts 
Input diode reverse current at Vi, = +6.0 volts | Ir pa 
pa 
Output current at the specified Verisanm....... lout ma 
: ma 
VorwsaD ; : : volts 
Output cutoff current for Vczx = +6.0 volts lcex : ; wa 
Vin = +0.4 volts....0.002.0........004. ua 
Fan-out available each gate............... F, ates 
Noise margin, worst case@)................ volts 
Dynamic Electrical Characteristics for Vee — + 6.0 
Switching time (see figures 1 and 2) 
Turn-on time ...... 0.0.0.0... 2.0... 05 0 ns 
Turn-on time ........... 0.00.0 cee ee ns 
Average switching time (Ton + Tort) + 2.... ns 
ns 
Ring propagation delay time, see figure 11) 
(ring of five gates)...........0... 0.004 ns 


@ Limiting values beyond which the serviceability of the device may be impaired. 

@) These terminals must not be biased negatively with respect to ground. 

@ Minimum noise margin is given by: Vin/1 — Vecswan, where Vin/1 is the maximum input voltage for a 1-state output, and 
Vcesar iS the maximum output voltage in the O-state at rated fan-out (6 or 11). 


input 


Switching time test circuit and waveforms 


width, 2 volt amplitude, and 100 kc repeti- 


| 
ee tion rate. 


generotor 


ee 
| : ee aa: aoe 
ae me Figure 2 Average switching time: T.,; = ae 
ourput | NAND gate 
: aes os Input pulse is 15 ns rise and fall, 200 ns 
| Kat 
| 


50 ohm NAND gate 
under test 


hina tesa 


diodes IN9I4 = 
aes 4 


Figure 1 Total capacitance C, is 10 pf which includes 
test jig and scope probe. Unused inputs are 
open circuited. 


R, (kilohms) 


Figure 3 Change in T,,, VS. input resistor value R;, at 
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Typical electrical characteristics 


Output and input current vs. temperature and supply 


voltage 


Output current I,,,, ma 


-55 -25 0 25 50 75 100 


Ambient temperature, °C 


Figure 4 


out =0.45v for [out 
Vin =0.0v for 1., 


Output current |,.,, ma 


Ambient temperature, °C 


Figure 5 


Output current |.,, ma 


Ambient temperature, °C 


Figure 6 


Input current I,,, ma 


Input current I,,, ma 


Input current |,,, ma 


sextuple DTL NAND gate 
technical data 91-214 


w) 


WM 286G 


Output saturation characteristic vs. temperature 


Output voitage, voits 


Output current, ma 


Figure 7 


Output voltage vs. input voltage and temperature 
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Fan-out test circuit (all integrated gates) 


WM 286G 


gate under fest 


fan out 
of six 


Typical electrical characteristics Other inputs (Voy) held at : 


‘ rey I-state Vo, = 2.O0vdc, dashed 
Power consumption (50% duty cycle). iigvO"clale Ayia Oa de: 


solid lines ,see figures 
IZ and I4 


Figure 12 


Vor 


Propagation time vs. fan-out 


Single gate, milliwatts 


c 

Figure 10 Ambient temperature, °C E 
E 

Ring propagation delay time vs. supply voltage and & 
temperature é 
106 ae 


and wove forms, figure 2 


80 


40 


20 


Ring propagation delay time, ns 


Tovp = (Ton + Toff ) -- 
see fan-out test circuit, figure 
and wove forms, figure 2 


Average propagation time, ns 
Oo 


Oo 

fan-out of one i 2 3 4 2 6 

Trpd = (10X fosc)” fan-out 

: Figure 14 
supply voltage, Voc (volts) 
Further information 
3 5 7 9 : ; 
25°C power consumption per gate, mw melinemPolieymeataion aaa 

Figure 11 Prices: section 91-120 
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